Traditionally, national mortality statistics have been used to study age, period, and cohort effects. Recently interest in time has broadened as epidemiologists in particular have learnt to use prospective studies-bringing together exposure and subsequent mortality records-to look at other time-related effects. Studies have been based on cohorts entering or leaving employment at the same 69 time. Others have looked at the effect of duration of exposure (as distinct from level of exposure) and at different time relationships between exposure and effect. Prospective studies create the potential for these analyses because they incorporate historical information preceding follow-up and permit analysis by duration of follow-up.
The Office of Population Censuses and Surveys Longitudinal Study brings together for analysis information obtained from several vital records. It can currently be analysed as a prospective study of mortality, incidence of cancer and survival, fertility, migration, or widowerhood. Although limited in size-it is based on a 1% sample of the population-it has three main advantages over traditional data sources. The most obvious is that it overcomes bias between numerator and denominator that-for example, in occupational mortality statistics-may be large enough to call the whole analysis into question. Secondly, it extends the scope of analysis because OPCS can now calculate rates according to all census characteristics or combinations of characteristics. Finally, it provides measures of the change in relationships with time.
Traditionally, national mortality statistics have been used to study age, period, and cohort effects. Recently interest in time has broadened as epidemiologists in particular have learnt to use prospective studies-bringing together exposure and subsequent mortality records-to look at other time-related effects. Studies have been based on cohorts entering or leaving employment at the same 69 time. Others have looked at the effect of duration of exposure (as distinct from level of exposure) and at different time relationships between exposure and effect. Prospective studies create the potential for these analyses because they incorporate historical information preceding follow-up and permit analysis by duration of follow-up.
Two aspects of time are found central to the following discussion of selection and mortality differentials. These are the timing of changes in characteristics and the duration of follow-up. The OPCS Longitudinal Study has enabled us to show this influence on mortality differentials for a broad range of characteristics. 70 some relationships as "due to selection," while others were considered important because they were thought to be a consequence of the circumstances implied by the characteristics in question. It was unsatisfactory that such judgments were made on a subjective basis, and we consequently sought ways of measuring the extent to which mortality was influenced by selection.
The term selection is used widely in epidemiology, particularly in occupational studies that invariably refer to the "healthy worker effect" and in studies of mortality by marital condition and those of migrants. Never quantified, it is usually justified by comments such as: "sick people do not seek employment," "sick people do not marry," or To predict what happens to mortality it would be necessary to know how sickness was related to mortality. In this context it is useful to distinguish between chronic sickness and acute sickness. Chronic sickness would be expected to lead to relatively high mortality with a gradual decline with increased duration of follow-up which reflects the low recovery rate. On the other hand, acute sickness would probably lead to very high mortality in the short term (reflecting the acuteness of the sickness) which would be followed by a sharp drop in relative mortality (reflecting the high short-term recovery rate) and a gradual decline from a high level in the medium and longer term (reflecting the mortality of those who become chronic sick).
Given these relationships between sickness and mortality and the above comments about the change in prevalence of sickness with increased duration of follow-up relative mortality would also change with time until it approached the level implied by the steady state prevalence of sickness.
If, on the other hand, the prevalence of sickness at the start of follow-up was near to the steady state balance between new cases and exclusions, the prevalence of sickness and relative mortality would be expected to remain stable over time.
The clearest single illustration of the importance of the distinction between acute and chronic sickness and of the change in differential for health and ill-health selection is a diagram presented in an early report based on the OPCS Longitudinal Study. for the group would be low and that it would rise with increased duration of follow-up. This is the pattern observed in figure 1 , which suggests that after three or four years the selection effect would have worn off. Now consider those people enumerated by the census in their hospital of usual residence. For such a group of chronically sick people our model suggests that relative mortality would be raised and would decline gradually with increased duration of follow-up. The decline observed for this group in the figure is gradual, and even after five years the SMR is still above 200.
The main group of interest in the bottom half of the figure comprises people enumerated in hospitals but usually resident elsewhere. The figure shows the expected sharp decline in relative mortality between 1971 and 1972 followed by a more gradual decline thereafter; expected because this group would include many people with a high probability of recovery in the short-term as well as those about to die. Although this group comprises mainly people in general NHS hospitals, similar patterns can be shown for people in psychiatric or in non-NHS hospitals when these are separated out. The numbers of people in these latter groups are, however, small.
Selection and employment
The healthy worker effect mentioned earlier was first characterised as the result of two selection processes by Ogle2 in the latter part of the last century. These processes reflect the way in which people are selected for work and the way they move from one job to another as well as out of employment. It is, however, only recently that occupational mortality studies have started to quantify their influence on mortality (see, for example, Fox and Collier3). Certainly by the mid-1970s there was wide concern among epidemiologists concerned in occupational studies that they might be missing important clues as a result of the healthy worker effect. In a series of articles in 1976 in the Journal ofOccupational Medicine several authors called for standardised mortality rates for employed people-for example, Goldsmith.4 As well as providing data on the mortality of employed people the longitudinal study illustrates an important way study design can affect the observed mortality differentials, irrespective of the underlying selection processes. This study is based on a sample of people who were alive in April 1971; it does not cover complete cohorts of people who went out to work or who left employment. Since the underlying selection processes reflect selection at entry into work and selection at the time of leaving work, it would be necessary to observe new entrants and recent leavers to obtain proper estimates of the influences of these processes. Instead the census design gives a sample of people who were working at the time of the census; some of whom would have been in their jobs for a long time.
The models proposed in the previous section suggest that the prevalence of sickness in a population identified by a cross-sectional census would be closer to the steady state prevalence for people with the particular characteristic than the prevalence of a group of people who recently acquired or lost the characteristic. While this means, however, that the effects of selection will be diminished by the cross-sectional census design, it also implies that estimates of their magnitude may be conservative. These comments apply not just to employed men (for whom men who recently obtained employment would show more pronounced selectiojd effects than all employed men) but also for married men (newly married compared with all married) and for migrants (recent migrants compared with all migrants). according to the person's economic position, it is to be expected from the previous section that the social class gradients in the longitudinal study would also be affected by selection. Figure 3 gives the observed gradients based on mortality in 1971-5. There are two major differences between the pattern observed here and that presented in the most recent decennial supplement on occupational mortality.6 Firstly, the gradient between men in the various classes is flatter in this figure than in that previously published. Secondly, the group who were unoccupied at the census have an SMR of over 300, compared with one of under 50 in the decennial supplement. The differences between the two methods are easy to understand once it is appreciated that in the decennial supplement analysis people are classified at death by their last occupation before death. Since "unoccupied" is not recognised by informants as an occupational category it is rarely recorded at death.
In an attempt to assess the extent to which this explained the differences between the two methods we allocated the unoccupied into social classes (see for example, Fox7 The pattern of change with time, both in relation to when migration took place and in duration of follow-up, is clearest for residents in hospitals. For both sexes the SMRs are higher for recent migrants than for those whose address had not changed in the previous five years. At the same time, irrespective of when the move was made, mortality declined with duration of follow-up.
The SMRs for residents in homes for the aged were not as high as those for residents in hospitals nor were the time changes so clear. For men who moved into 75 these places more than one year before the census there was a clear suggestion of decline in SMR with duration of follow-up and time of migration. Nevertheless, the SMR in 1971-2 for men who moved more than six months but under one year before the census was lower than would have been expected. For women the SMR for this latter group was also lower than might have been expected and that for 1973-5 for non-migrants in homes was higher than expected. The only clear time change was for those who moved between one year and five years before the census.
Since visitors to hospitals comprise primarily acute sick people it is not surprising that their mortality does not appear to be related to when the move took place as much as to duration of follow-up. Whereas for the two groups above the move recorded by the census included the move to the particular institution, for visitors it simply reflected a change of address. There is the suggestion from this table that recent migrants who were visiting hospitals did so for less serious health reasons than did those who moved more than a year before the census and those who had not moved. Nevertheless, irrespective of whether or not they had moved and when they had moved visitors to hospitals showed the characteristic pattern of mortality expected for the acute sick, already shown by the bottom half of fig 1. The patterns for people in private households are especially interesting. Table 4 suggests how the relationship between support and mortality extends into private households. Those people who were living in multiperson households but were not part of a family included many who, after their family dissolved (through the marriage ofchildren and death of a spouse), were not able to maintain themselves independently and consequently moved in with their children's family or with other relatives. This group can be seen to have higher mortality than others in The above discussion of selection and migration has shown the importance of selection to the mortality of migrants, and table 5 confirms previous suspicions that migrants to the south and east tend to be healthier than migrants away from the south and east and migrants leaving the north and west have lower mortality than those coming to the north and 
Conclusions
Our definition of health-related mobility carries with it implications for the relationship between mortality and duration of follow-up. We have used the longitudinal study to see whether these implications are confirmed for characteristics that for many years have been associated with selection. These analyses confirm that health-related mobility is an important factor in determining the mortality levels for employed people and for migrants. Although the census design does not enable us to look separately at the processes associated with acquisition of a characteristic and loss of a characteristic, it has enabled us to investigate the impact of this aspect of selection on mortality differentials by social class, region of residence, and marital status. It would appear that selection affecting social class has important implications for social differentials. While there was a little evidence, however, of selection affecting mortality for widowered and married men, particularly at older and younger ages, selective migration did not explain regional differences in mortality. The final section, which shows how selection effects may differ according to social and household circumstances, suggests that we should look at the mortality differentials-for example, by housing tenure to see whether these are also affected by health-related mobility. 
